We herein report a case of solitary pulmonary metastasis from malignant melanoma that presented as a pulmonary ground glass nodule. A 57-year-old man who had undergone resection of a malignant melanoma of the right bulbar conjunctiva at the age of 51 was referred to our hospital for management of ground glass opacity in his left lung. Because radiological examination suggested the nodule was an adenocarcinoma in situ, computed tomography (CT) follow-up was planned. CT examination performed nine months later showed that the nodule had grown from 6 mm to 8 mm. Moreover, CT performed one and a half years after first detection revealed that the nodule had grown up to 10 mm. The patient, therefore, underwent partial resection of the lung for diagnosis and treatment. Pathological examination of the resected specimen revealed atypical cells with melanin granules proliferating in a lepidic-like fashion. The cells were positive on S-100 staining, indicating a pulmonary metastasis from malignant melanoma. Thus, metastatic tumors from malignant melanoma can present as ground glass opacities.
Introduction
The increasing use of computed tomography (CT) has resulted in the discovery of small ground glass opacities (GGOs) in the lung. GGOs are defined as having hazy increased attenuation of the lung with preservation of bronchial and vascular margins. 1 Various types of pulmonary diseases may have a GGO appearance, including infection, collagen vascular disease, drug toxicity, fibrosis, and pulmonary adenocarcinomas. 1 However, metastatic lesions to the lung rarely present as GGOs. Here, we present a case of solitary pulmonary metastasis from a malignant melanoma of the bulbar conjunctiva presenting as a GGO six years after initial treatment.
Case report
A 57-year-old man was referred to our institution for management after a chest CT scan had revealed a GGO measuring 6 mm adjacent to the visceral pleura in the left lower lobe (segment 8; Fig 1a) . Six years previously, he had undergone partial resection of a malignant melanoma in the right bulbar conjunctiva, followed by local injection of β-interferon as postoperative adjuvant therapy. A primary lung adenocarcinoma or atypical adenomatous hyperplasia was suspected, and follow-up with CT was planned. According to a CT scan nine months later, the nodule had grown from 6 mm to 8 mm. Further follow-up CT, which was performed one and a half years after first detection uncovered the nodule had grown up to 10 mm (Fig 1b) ; thus, its doubling time was 230 days. Therefore, we decided to resect the nodule.
During surgery, a patchy black lesion was identified on the surface of the lung and subjected to wedge resection (Fig 2) . Pathological examination revealed proliferation of atypical cells in a lepidic-like fashion. Invasion, characterized by destroyed alveolar walls, was also seen in some areas (Fig 3a) . On immunohistochemical staining, the atypical cells were positive for S-100 (Fig 3b) . Additionally, Elastic van Gieson staining showed that the elastic membranes of the alveolar septa were intermittently disrupted (Fig 3c) . The Ki-67 labeling index was 33.4% (Fig 3d) . Based on these findings, a diagnosis of pulmonary metastasis from the previously treated malignant melanoma was made. The patient developed multiple pulmonary metastases showing GGO appearance 15 months after pulmonary resection. Therefore, chemotherapy was commenced.
Discussion
The lung is one of the organs in which various types of cancer frequently metastasize. In general, pulmonary metastatic tumors present as solid, well-defined, round multiple lesions on CT scans. Thus, pulmonary metastasis is clinically diagnosed on the basis of such features. Pulmonary metastases from malignant melanoma reportedly also show a solid pattern. 2 To our knowledge, this is the third report of pulmonary metastasis from malignant melanoma with a GGO pattern, rather than the typical metastatic tumor appearance. 3, 4 The characteristics of these three patients are summarized in Table 1 . Okita et al. reported rapidly growing multiple GGO lesions in both lungs that were diagnosed as pulmonary metastases from malignant melanoma by biopsy. 3 Kang et al. reported a solitary GGO that also grew rapidly. 4 This lesion was diagnosed as pulmonary metastatic melanoma by surgical resection of the right upper lobe.
These three cases taken together indicate that pulmonary metastasis from malignant melanoma with GGO appearance has a wide range in the rate of tumor growth. In previous reports, the tumor doubling times were reportedly 27 and 47 days, respectively. In contrast, in the present case, growth was relatively slow with a doubling time of 230 days (Table 1) . Eskelin et al. reported tumor doubling times of metastatic melanoma that ranged from 34 to 220 days, 5 whereas Oda et al. reported that those of atypical adenomatous hyperplasia and bronchioloalveolar carcinoma ranged from 193 to 1288 days. 6 Our case indicates that, in patients with a history of malignant melanoma, metastatic lung tumor cannot be excluded, even when lung nodules have a GGO appearance and are growing slowly. Surgical resection is necessary to make a precise diagnosis, and likely to improve patient outcome, even when the nodule is a metastasis from malignant melanoma. 7 In conclusion, we herein report a rare case of pulmonary metastasis from malignant melanoma that clinically and radiologically resembled lepidic predominant adenocarcinoma. 
